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BEPTE5K OOPEJIH H JlOCOCfl, 

BbISbIBAEMbm MYXOSOMA CEREBRALIS 
(MYXOSPORIDIA, MYXOSOMATIDAE), 

B COEAHHEHHbIX IRTATAX AMEPHKH 

PjieHH JI. ro(|)(|)MaH 

BocToqnaH jia6opaTopHH 6ojie3HeH pti6, KHpneBHjiji, 

Sana^HaH Bhpthhhh, GIIIA 

XapaKTepnsyiOTCH pacnpocTpanenHe BepTejKa b $opejieBtix xosHHCTBax GIIIA h 
HCCJieAOBaHHH, BBinojiHeHHtie no axoMy 3a6ojieBaHHio. flaiOTcn peKOMenAaninn no 6opB6e 
c BepTGJKOM. Coo6ni,aeTCH o ^eAepajiBntix 3aKOHax, orpaHHnHBaK)ni,HX ^aJiBnenmee pac- 
npocTpanenne 6ojie3nH. 

IIpHSHaKH H BTHOJIOrHH BepTe>Ka JIOCOCeBLIX paCCMOTpeHLI Phtthho (Ghit- 

tino, 1962, 1968); Fo^^MaHOM, /^ynSapoM h BpeA(|)opAOM (Hoffman, 

Dunbar a. Bradford, 1962); IIIenepKJiaycoM (Schaperclaus, 1954); ycnen- 
CKOH (1955, 1957). Bojioshb BLiSLiBaercH Myxosoma cerebralis {Protozoa: 
Myxosporidia) h xapaKTepusyexcH cjieAyioniHMH CHMnTOMaMn: ASHmenneM 
no Kpyry, nonepnenneM xBocxa, Ae$opMaii;HHMH nepennoH KopoSun, ncKpnBJie- 
HHOM nosBOHouHHKa, a xanme najinuneM cnop A^aMexpoM 8— 10 mk b xpumie- 
BLix xKannx. CnopLi ycxoHUHBLi k saMopamuBannio, BLicymHBanHio n ko mho- 
THM xHMHKajiHHM, uxo ocjiomHHOx SoptSy C SoJieSHBH). 

Hyxn BapameHHH ox pbi6bi k pBi6e ne cobcom hchbi, ho, no-BHAHMOMy, 
neoSxoAHMO coapeBanne cnop bo Bnemnen cpoAO (Hoffman a. Putz, 1969). 
Hocjie BapamenHH napasnx Mnrpnpyex b xpnm; n paapymaex ero (cm. pn- 
cynoK). 3xox npoii;ecc saxparnBaex nepBnyio cncxoMy, no-BHAHMOMy, bbi- 
SBiBan BaMCXHBie npHsnaKH Sojiesnn. 

Tonnan npHunna, BBiSBiBaiomiaH ASHmenne no Kpyry, noKa ne ycxanoBjiena; 
BOBMomno, ona saKJiionaexcH b AaBJienHH, oKasBiBacMOM na opran nyBCXBa 
paBHOBOcnn hjih ero nepBHBie oKonnannH. Honepnenne xBocxa, no-BHAHMOMy, 
BBiBBano AaBjienneM na xbocxobbio nepBBi. Pannaa mojioab onenB noABep- 
mena Sojieann, no sapamaxBca n SojiexB Moryx pbiSbi b Boapacxe ao 15 Mec. 
(Bradford a. Me. Kinney, ycxnoe cooSn^enne). HeKoxopBie yaacxKn xpam;eBOH 
xKann coxpanaioxca y pBi6, noKa onn pacxyx; noaxoMy aapaa^enne c noBpem- 
AonnaMH xKanen bosmojkho b xeaenne axoro BpeMenn. Y BapocjiBix pBi6 axn 
noBpemAenna HeanaanxejiBHBi n Bnemnne chmhxombi Sojieann neaaMexHBi. 
SapamenHBie pbi6bi Sea xannx chmhxomob aajiaioxca onacHBiMH paenpoexpa- 
HHxejiaMH Sojieann. CxoAHBie A^Tajin paaBHxna oxMeaenBi ro(|)(|)MaHOM, Hyx- 
AOM H /^ynSapoM (Hoffman, Putz a. Dunbar, 1965) A-^^ SjiHaKopoACXBennoro 
BHAa — M. cartilaginis, 

Mne npoACxaBjiaexca, axo M. cerebralis ne aHAOMHana a*^b GIIIA, no- 
CKOJiBKy AO 1956 r. ee ne naxoAHJin y paAymnon (|)opejiH {Salmo gairdneri) 
H najiHH {Salvelinus fontinalis). OSaaxHx BecBMa noABepmennBix BaSoaeBannio 
BHAa BBipam;HBaioxca b GIIIA n ycjioBnax HnxencHBnoro xoaancxBa b xeaenne 
Sojiee 70 Jiex. Ecjih Sbi M. cerebralis HMOJiacB b GIIIA ao 1956 r., $opejieBOABi 
cooSmiHJiH Sbi oS axoM Bnemne xopomo aaMexnoM aaSojiOBanHH. M. cerebralis 
anAOMHana a-^h EapouBi h Abhh (Bogdanova, 1968), no Sojiobhb ne oxmo- 
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qaJiacB ji,o Tex nop, noKa b FepManHio okojio 1900 toj^ob ne 6biJia aaBeaena 
oqeHb noj^Bep^Kennaa Sojigshh pa;i;y>KHaH (j)opejiL; tbm BoaSy^HTejib HMejica 
y pyqbeBOH (J)opejiH, Salmo trutta, no ne BLisHBaJi naaBannbie chmotomh 
(P lehn, 1904; Schaperclaus, 1954, ycTHoe coo6ii];eHHe; Borfl;aHOBa, 1968; 
Ghittino, 1969, ycTHoe cooSn^enne). 

Hej^aBHO M. cerebralis Hanj^ena y Salvelinus malma b EpHTancKon Ko- 
jiyM6HH, Kana^e (Bor;i;aHOBa, ycTHoe coo6ii];eHHe), no ecTb npefljnojiojKenHe, 
qTo 3Ta (j)opMa ne H;i;eHTHq- 
Ha GBponencKOMy h aanaT- 
CKOMy BHfly. HeoSxoAHMbi 
ji;aJibHeHmHe HCCJie;i;oBaHHH, 

KOTOpbie BbIHBHT paaJIHHHH 
B Mop(J)OJiorHH, naToreHHo- 
CTH H Cneil,H(|)HqHOCTH K xo- 
3fleBaM 3THX AByX (|)OpM. 

PACnPOCTPAHEHHE 

BEPTE5KA B CIUA 

BnepBbie b CIUA BepTe?K 
6biJi ycTaHOBjiGH B 1956 r. 

naJiHH, Salvelinus fon- 
tinalis, b xoanncTBe BejiJie- 
(J)OHTe, iHTaT IleHCHjibBa- 
HHfl. KaK Bbime 6biJio otmg- 
qeno, 6oJie3Hb ne 6biJia 3 h- 
j^eMHHHa 3Toro panona; 
oqeBH;i;HO, ona 6biJia 3aBe- 
aena h 3 Eaponbi. Bo bchkom 
cjiyqae mhg ne naBecTHbi 
KaKHe-JinSo ;i;pyrHe bosmojk- 
Hbie HCTOHHHKH 3apa?KeHHH. 03Ji;0p0BJieHHH X03HHCTBa OblJI HCHOJIbBO- 

BaH ii;HaHaMHfl Kajibi^na; xoth HHTencHBHOCTb aapajKenHH 6biJia peano chh- 
jKGHa, B036y;i;HTejib noJiHOCTbio ne 6biJi ynnqTOJKeH. 

B 1960 r. 6ojie3Hb 6biJia oSnapy^Kena b xoanncTBe JIaMap, IleHCHJibBaHHfl, 
B TOM jKe peHHOM 6acceHHe, nTO h BejiJie^oHTe. Bobmoh^ho, B036yAHTejib npo- 
HHK Tyj^a no Tenennio peKn. BeMJiHHbie npy^^bi TaM 6biJiH aaMenenbi na 6eT0H- 
Hbie jKejio6a, KOTopbie JierKo onncTHTb, n b nacToamiee BpeMH b JIaMape 
BepTGjK ne npoHBJiHeTca. 

B 1961 r. nocTynnjio cooSmienne o BepTejne na KencHHrTona, KonneKTH- 
KyT. BapajKeHHe, bo3mo)kho, nponaoniJio nyTGM nepeBoaoK jkhboh HHBaaHpo- 
BannoH paAy>KHOH <|)opejiH. C 1961 no 1968 r. 6oJie3Hb npo;i;oji?KaJia pacnpo- 
CTpaHHTbCH no ceBepo-BOCTOKy CIUA, noKa ne nopaanjia njiomiaflb npnMepno 
800x800 KM (KonneKTHKyT k lory ;i;o Bhp;i;>khhhh h k 3ana;i;y ;i;o MnanraHa). 
HgT OCo6bIX COMHGHHH B TOM, HTO 3TO CBH3aHO C nepGBOaKOH >KHBOH pbl6bl, 
XOTH B HGKOTopbix cjiynaHx aanoc B036yflHTejiH Mor nponaoHTH c Mopo^Kenon 
pbl60H HJIH C HKpOH. 

B 1966 r. BGpTGJK nOHBHJICH B (j)OpeJieBOM XOaHHCTBG OKOJIO r. MoHTGpGH, 
KajiH(j)opHHH, T. e. npHMepno b 3000 km k aanaj^y ot Mnqnrana. no-BHji;nMOMy, 
3T0 ne 6biJio CBnaano c nepeBoaKaMH jkhboh pbi6bi na BocTonnon qacTu CIUA. 
BcH pbl6a B 3T0M XOaHHCTBG (oKOJIO 100 TblC. pa^y^KHOH (J)OpeJIH ;i;JIHHOH) 
OT 6 AO 20 cm) 6biJia ynnaTO^Kena nyTGM aaKanbiBanna b aeMJiio, a xo3hhctbo 
A e3HH(j)HI3,HpOBaHO. IIoGJIG 3T0r0 C006lD;eHHH O BGpTejKG H3 KaJIH(j)OpHHH 
6ojibme HG nocTynajio. B tom >Ke 1966 r. 6ojTe3Hb 6biJTa o6Hapy>KeHa na pbi6o- 
BOAHOM aaBOA© y BepAn, HeBaAa, npnqeM ee npHanaKH BnepBbie 6biJiH otmg- 
qenbi y pyqbGBon (|)opeJiH — Salmo trutta (Wolf, ycTHoe cooSmenne). Pbi6o- 
BOAHbiH aaBOA 6bm AeaHn^HAnpoBan n c 1968 r. M. cerebralis tbm ne naxo- 
AHJiH. B 1969 r. nocTynnjio coo6iAeHHe o BepTGjKe na PapAHepBHjijia, HeBaAa, 
tab nopajKGHHbiMH OKaaaJiHCb paAyJKnan (|)opejib n Salmo clarki. B 3tom xo- 
aancTBe hctohhhkom aapaJKennH OKaaaJiacb 6jiH3Jie?Kain,aH peKa, KOTopyio 



Tpo(j)030HT M. cerebralis, nopaJKaiomHH xpam pa- 
Ay>KHOH (jjopejiH, Hepes 3 Mecaua nocJie aapawenna 
npn 12°. Vb. 776X. 
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qacTHTOo HcnoJibsoBaJiH ^jih BOAOCHaSn^eHHH. IlopaH^eHHaH (|)opejib SbiJia 
ynn^TOH^ena, SeroHHbie H^ejioSa h xobhhctbo b i];ejioM SbiJiH Ae3HH(|)Hi];HpoBaHbi. 
B ^aJibHeameM BOAOCHaSn^eHHH Sy^ex npaMeHHTbCH tojibko poAHHKOBan 
BOAa. ByAyx ycxanoBJieHbi (|)HJibTpbi noBTopnoro HcnoJibsoBanHH boam. 
PaspaSaxbiBaiOTCH xaK^e njianbi otocthh pennon boam ot BoaSyAHTejiH c no- 
Momibio necqaHbix (|)HJibTpoB h yjibxpa^HOJiexoBoro oSjiyqenHH. 


HCCJIEAOBAHHE MYXOSOMA CEREBRALIS 

HccjieAOBaHHH Bepxe^a saxpyAHeHbi cjioH^Hocxbio npoBeAenHH aKcne- 
pHMeHxaJibHoro 3apa>KeHHH. A. B. YcneHCKaH (ycxHoe cooSmenne) yKa3aJia 
Ha aapan^enne (|)opejiH cnopaMH b Boapacxe 4 Mec. c noMombio Kaxexpa me- 
>jiyAKa. B Hamei JiaSopaxopHH Mbi noMemaJiH pbi6 b aKBapnyMbi, coAepTKamHe 
cnopbi Myxosoma, b Boapacxe 3.5 Mec. h 6ojiee h hji tojiiii;hhoh 6 cm. Mbi cac- 
jiaJiH 26 nonbiTOK BocnpoHBBecxH 3apa>KeHHe xaKHM nyxeM, ho oho nponaonuio 
jiHmb B ceMH aKBapnyMax. HaM yAaJiocb TaK>Ke 3apa3HTb pbi6 cnopaMH, ko- 
Topbie coxpaHHJiHCb npH — 20° b xenenne A^yx mgchagb. Mm ycnemno 3apa- 
3HJIH JiHHHHOK paAy>KHOH (|)opejiH B caAKax HepeA 3 cyxoK nocjie BbiKJieBa, 
a xaK>Ke aapaanjin jiococh {Salmo salar), naJiHio {Saluelinus fontinalis), 
HaMaHKyma {S, namaycush), KHH^yna {Oncorhynchus kisutch) h naBbiny 
(0. tshawytscha), 

Mxo6bI BbIHCHHXb, MOH^HO JIH HCHOJIbBOBaXb JIOCOCGBblX B KOpM HOCJie HX 
Ae3HH(|)eKiiiHH nyxeM ropnnero KonneHHH h BapKH, mm narpenaJiH pbi6 ao 60° 
B xeneHHe 10 mhh.; npn 3xom ycxanoBHJiH, nxo cnopbi paapyinajincb nacxojibKO, 
nxo Mbi HMejiH ocnoBanne cnnxaxb nx neH^nanecnocoSHbiMH. Hojiynena xann^e 
nojinan rnSejib cnop noA ashcxbhom cjieAyK)iii;Hx xHMHKaxoB*. 

1. 0.5% pacxBop CBeH^enpnroxoBJienHOH ramenoH nanecxH Ga(OH) 2 . 
IloaxoMy Mbi peKOMOHAyeM a^ib Aeann^eKAHH H3Becxb (GaO) xaM, tao ona 
Aocxynna. 

2. PacxBop H3 rnnoxjiopnxa naxpnn (NaGlO), coAopn^amnn 1.600 ppm ^ 
aKXHBHoro xjiopa. 

3. PacxBop, coAopmamnn ox 200 ao 800 ppm aJiKHJiAHMexnjiSenBHJiaMMo- 
nneBoro xjiopnAa, no xojibko b mecxKon boao (262 ppm mecxKocxn) (Putz 
a. Hoffman, 1966; Hoffman a. Putz, 1969). 

Gnopbi, H3BJieneHHbie h3 Konnenon (|)opejiH hjih noABeprnyxbie aghcxbhk) 
Ae3HH(|)eKxaHxoB, eme ne ncnbixanbi b onbixax no aapamennio pbi6. Ho axo 
SyAOx CAOJiano b SjinmaHmee BpeMH. 

B nacxonmee BpeMH nccjieAOBannH Bepxema ocymecxBJimoxcn pbiSoxoanncx- 
BennoH nccjieAOBaxejibCKOH cxaiiAnen Bennep Gnpnnr, BejiJie^onxe, Hen- 
CHJibBanHH; SnoHornnecKHM (|)aKyjibxexoM rocyAapcxBennoro ynnBepcnxexa 
Orano, r. KojiyMSyc, Orano n KOMnanneH Oi];eHC-HjiJiHHOHC, (|)opejieBoe 
X03HHCXBO KacxaJinn, r. KacxaJinn, Orano. 

MEPBI BOPBBBI 

HeoSxoAHMO npnnnxb pemnxejibHbie Mepbi, hxoSh npeAoxBpaxnxb A^Jib- 
Henmee pacnpocxpanenne Bepxe>Ka no GIIIA. Mbi cnnxaeM, nxo ono nponcxo- 
AHX npenMymecxBeHHO 3a cnex nepeBoaoK >khboh aapamennoH (|)opejiH. 
^eaHH^eKAHH aeMJinnbix npyAOB, no-BHAHMOMy, ne HBjinexcH nojinocxbio 3(|)- 
$eKXHBHOH. Oopejib 6e3 Bnemnnx npHananoB Bepxema BbipamnBaiox b xannx 
npyAax n aaxeM c neio Sojieanb aanoonxcn b Apyrne xoBnncxBa. Mbi naAeeMcn, 
Hxo SyAyx naHAOHM 6ojiee 3(|)(J)eKXHBHbie MexoAM AesHH^eKAnn. Ecjih hcxohhhk 
BOAOcnaSmennH cboSoaoh ox cnop, peKOMenAyexcn aaMena aeMJinnbix npyAOB 
ma SexoHHbie Saccennbi, nan axo Smjio CAOJiano b JIaMape. 

Jlynmnn moxoa npeAOXBpamennn pacnpocxpanennH Bepxema — ne nepe- 
B03HXb aapamennbix pbi6. 


^ Oahe nacTb na mhjijihoh. 
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SAKOHO^ATEJIbCTBO 


IlepBoro HiojiH 1968 r. CTaxLH «OxpaHa npapo^H h pli6ojiobctbo», qacTt B 
«HMnopT ^HKHx >KHBOTHLix H HKpLi» 6LiJia nepepa6oTaHa, ^toSbi npe^oTBpa- 
THTB npoHHKHOBeHHe B GIIIA BHpycHOH rGMopparH^ecKOH cenTHii;eMHH (6ojie3Hi> 
BrTBe^i;) h ^ajiBHeHinHH saBos b GIIIA Bepxe^Ka. 3xox (|)e/i;epaJii>HLiH sanoH 
ycxanaBjiHBaex, qxo Bce HMnopxnpyeMLie napxHH (|)opejiH h jiococh ;i;oji>khli 
6lixi> CHa6>KeHLi cepxH(|)HKaxoM, no^nHcaHHLiM na xo ynoJiHOMoqenHLiM h KBa- 
jiH(|)Hi];HpoBaHHLiM JiHi];oM 3KcnopxHpyioiii,eH cxpaHLi, o xoM, qxo pLi6a He no- 
pa^KGHa 3XHMH AByMH 6ojie3HHMH. Mexo^Li, KoxopLie ^jiH 3xoro cjie;i;yex 
Hcnojii>30Baxi>, onncaHLi ro(|)(|)MaHOM, Ghg^kko h Bojib^om (1968). 

'B HacxoHni;ee BpeMH mxaxLi KajiH(|)opHHH, M 3 h, MnnaraH, MoHxana h, 
B03M0>KH0, HeKoxopLie ApyrHG HMGiox 3aKOHLi, 3anpeni;aion];He HMnopx Sojib- 
HBix pBi 6 . Oahobpgmghho b KOHxpecc GIIIA BHecGH npoGKx Haii;HOHaJiBHoro 
3aKOHa o 6 ojie 3 HHx pBi 6 . Oh anaJiorHHeH Hai^HonaJiBHOMy BaKony o 6 oJie 3 HHX 
CKOxa. 3xox 3aKOH c;i;ejiaji 6 bi nesaKOHHBiM nepeB03Ky 6 ojibhbix pBi 6 nepes 
rpaHHD;Bi mxaxoB h noxpe 6 oBaJi yHHHxo^KGHHH 6 ojibhbix pBi 6 h ;i;e3HH(|)eKD;HH 
PB 160 BOAHBIX o 6 BeKxoB. IIpoeKx xaK>Ke npe;i;ycMaxpHBaex KOMneHcaii;Hio 3a koh- 
$HCKOBaHHyio pBi 6 y. 
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WHIRLING DISEASE OF TROUT AND SALMON CAUSED 
BY MYXOSOMA CEREBRALIS IN THE UNITED STATES 
OF AMERICA 

Glenn L. Hoffman 
SUMMARY 

The spread of whirling disease in trout farms of the USA and researches on this disease 
are characterized. The control measures for the spread of whirling disease are given. 
The author reports on the federal laws against further spread of the disease. 
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